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(57) [S*|] 

# bttytry t-u^o) 1*. rt»u:aBijfci-5«wra 

& U * v (2a) t tr ± 9 ffi& J^tv^. 



I 



IK 



3b «f J&ati): 



-2a 




( 2 ) 



1 J MWBIttiV— Met Ml y * 

w tSr*Mfci: lE^SWT'y /i/^. 10 

O mm-Cfc 2) r. t «r1#® 2 Xtt 3 lEtt^T* 

K 3 r b. RVWlfR-* hV y 

[SS*« 6 ] WlEOfliSffi0>iJfrlBia»<0**^T h y 
-C ft 5 w i: t -f 5 If ifcJg 5 tiMn -f V 7" u 

[if #*i 7 ] msxtowms^- ^ 7 ^a-a 

000 o Poise WTi-fi^-rs r. £ Sr&Az-eft'S rtS: 

5 XI4 6 f5*W 7° y 7° U i/^Mit^o 

-5 it #9 5 f2«c<^7* y 7° u imm&sm. 

b &m'® b -T -5 if #9 9 IE*«) 7" y 7" u ^co®!it*i* 0 
Mil] ^>3-&7ttllEC 1 gl5co4 I ^MS6gt/55i~ 

1 0ramt-*5: i:SriKftSi:-r5S«*3S 9X141 OfEgi 

[«Wroi¥iNBftSfti?fU 

[000 1 ] 
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[0 00 2] 

bfrZ^V 7"Ui/(4, t£3feA>b7*y7*l^<D^:lfc£f§f* 
tiStt-e, *>y h*4x*:(BSttteJ: 

IE 14 7" y 7" U * y 9 Srift^-f 5 fc £> , i£ VM4#lft 

7 /U- A ft b'<D&m 7 4 J* IE <fc o Tlg^tlX v •» 5 „ 
[0 0 0 3] Ld>U ^ftfeHSHR^fitK^-rywAftir 
h^-C-7°y •7 p u^coK-ffiX»4Mffi^5 E.£»E 
it), *BIWjftifoi/- HfcfttwttEf^fflfcJ; 9 7* 

y^u^^sttiw/iBds^-httttwffla^aH^u, 7* 
y T'u^owatffi^wiBy y^tfts. 
[0004] :oJ:5l;M$I«^>fi*otv^ 

■£&X'hZ> 0 »5*B4«»IB!I j-f ©7*!) / u^i* 
«tfc. *tCi«gbfcf£»fC*l42tfc<D7'y 7"l//©BI:s 
T^h^y/^lxTLS^ rw4;7tE7°y7 0 u^'wF^ 

b , # feiifcjiCTMfctt— ■ *tt*5»ftto*tT U5. ^ 
14, h9y7*S*tfc^T«)«!dS*^' Kirft: -t 

[0 0 0 5] r03±5fc*#-&«:@»-*-«fc«>. 

T % 7*y 7*U:/S:«Ji-rSBgtEj!niJE!jp|8iUft^fe7*y 7° 
Uifffl±&& LSTT, 7*y T-l-^^wgg^Srfe^ft 

>'l4®>!)-ti«ffift/c*#P>ixy u c«-&^#)roffi*&{3:t^ 
[0006] 7*y T'u^^BnlE^/u^&tt 



{0 0 0 7] i£VM±. 353 10 (1 9 8 6¥4fl7~l 
OBMi) MI320 (1 9 8 7¥4^6~9BH 

. ( Tpreduction of void free composite parts withou 
t debulking J s (Degree of impregnation of prepre 
gs - Effects on prosity J ) lZffl7jk£t%X\,^Z>M?Bi?8 

[000 8] ^l^5S-fk«S«t->- h cD>t{RiJ^ffil-'Bo-C 

ft* $ nfc^flg Srl&I LfcStlJ^ <t ffll^II £ hX V * 

5 t V n o fife I = <fc •? §gi£ £ ix 5 „ 
[000 9] #^3p2 - 2 2 7 2 1 2 -S§~&$gtr 

98*$HTV^^fet?l*. Jl^frKDOflgBSrW-f-Sn — 20 

tic, mmti^xn&<v*^ym&\^£vm&-Tz>m& 

tdli, ^u^*Bw[Htf&;iSJIffiK $'7 s £;»^7'c:I- 
[0 0 10] 

tix\,^£\,mwmzm€%L<o , y>j7*isi7t*n*&.ifi 

^fc-5 0 40 
[00 11] KmmmaZffimtffr&VX^^- 

-asJi-fsii-^ Jf F t aK:iol^T3:^^£*£;i$1£T«Jf-r 
3;.i:#-e£i\ :/y ^Ui/coffipfev^/JMST-t-So 
[0 0 1 2] — ^Bfl¥2- 2 2 7 2 1 2-§-^lrBI 

^ $ ixx v * s -f y 7° u rmmiz mm * z> ^ x 
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[ooi3] *&w\*frfrz&&<vmm&&M&:-r'<< 

[0014] 

$«»J»^^ v Nf8ii£gB# $ fvx v > ^ 

[0 0 15] *»Woy!)^i/^|4, />^< tt>^-{H* 
t^Sfeft, «»tS:roS([fE7 p y T'u^'Sr, t-bK7 

[0016] mii. wisry yismftwrnffinttoft 

[ooi 7] .JEtrtt. D(ria^-«*a5»-tt«JIBas+^lc:«- 

[0 0 18] *#»**2(cfi5S*W-e»4, WIE^WI* 

ttoiilcJ:!), mm\z h7y7°&ntzx-T J $>W&m 
[0 0 19] *#B*«3»r«5*W»±, ttf5S)Sl5Wffi 

S*sstrffi>rffiU*ffiw^ES[t->PfbT i~8 o%fib5: 



5 




( 4 ) 



A»©ffi5R#fflKtf<ffl*ffi<0£ffiWi::*tL-C 1 %<fc <Q t 
U 7*y 7 p u^cD&9&v#ffl|i < fc/i3:}o*;h,d5fcS. 

\z£ym&&&* i -r<:fcffimznx\s?i\,\ mm\~ hy 

[0 0 2 0] *f*»#*4K:«536WH:, 10 

mn<n*¥ &mem# 1 ~ 1 o mmt-fcs r t z&m/v 

TVS. MJ-WIE t t J 'L^Sg8tl±2~5mmT'fc-5r t *5 
ff* bv. MEAfflrof *C>Mffi*#±E«6H4:*5*S 

*tfc^T-"£>»3S!fe£ J: 9 B?tl:lo^l;^-.t®: 
-t-r.i:j5ST-#3. 
[0 0 2 1 ] ^*^*MKJ-i-5 7 p y ru^SrSijt-rs 

Mir-? s y y9*mmz. 'PK< th^m^mm.-r 

Itttlfzmkmm^- Hr«ftfe£-t*rTftS n i: Sr^mi: b 
TVS. 

[00 2 2] *«W-cffifflBi«g^5a-fbJSif6ro«-«}±#{r 

[®5t£*l.S>b<DTIi#V/^ ffi&mtWmb bT, CTx 30 

lift***** ny^mm. 750m tfn^tgy&gu 

(PAN) *Wjfc*«MttXtf*y^*<&«*»^<&V 

•r*it>ttffl^rffiTfcs. 

loo23] #»w-e«yfl snswtiii"- h t , -t 

jcTtf— (^) , h?, -ryK =7 40 

[0 0 2 4] *7t, (%Sl7W/'U J 6 > W«-©{^oV^T , b#l- 
pg££*T,S t-WTtt* < » h y y * ^»JIB t 
t^%S:bT, -sr hy y^^WagOffi^JwfSCTig^ 

[0 0 2 5] JEfc» h y y**»JIB'btoKI»j££*t,5 
fcWCttfcv. 3|s:^T^ffl$*t?)«fl&t bTI4J»BMb 

&mmw&v<. mxM^^-^mm, ^uxxr* so 
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##£bv 0 

[0 0 2 6] ^*->#tJm<h bTIi, «* f tf2'8r«B«[flM 
[0 0 2 7] JEtett, 3 < griiB£A±<o*'gMBtt3ijK*«>« 

b t ia , mx.\-£7^y—^y^y^^m^^ ^mm. 

•^7ix;u^^y > M)^!/v'v : A7S7 7x/-;K 
7h7^!i vvl-T 5 J; 5 ft:7* y fi^T 5 yii 
5#df-*>»tJIB* 7^7=** (^y->i?;U^v'7ixyL') 
x^^h!)^ (^y v'vVU^v'y (D£.0tl7 

y -/^x-f/uix^jf^sg, ^v>ttrliP>©ffi^ 
#:b*;is$figK:,H3v?>*i.S. 

[0 0 2 8] #3S0|«>^ h y y ^ ttflHtJWS:* 
APi-Sr kfiW& bv\ SfTBElf'ft^Ji: bTf±. ^71 = 

K> sKy 7iy- MKG®>, Stfyyfffim, **V*^ 
j379l/^ 57 ->ftlixf 5 vigfl:(D J; ? jS/K 

* msitft z &mf e>*t s. 

[0 0 2 9] Tfefc, rn^co^^JSr^^n^^-fe/u 
-fk b fc t. W t> 7° y 7 u 9<Di%&&fe&. Sri* * -5 fc it) Irif 
igl^fflv^S r. t *5T# S. £ft feOWfldWtettflS-ffcffitt 

w^bv^jt bTi*. y->ryy7s KK3- 

(3, 4-^dd7x=^).-1 > 1, V?P*^/U^3?t 

(DCMU) <*OR*»a«*:a)5V^M:>f yu«* 

&> j $'s#yiy9mmzmE.T$.^&&uk&mmb lt» 

[0 0 3 0] iz1tziri<bx-#*'>ffimskmk#k fosv 
Ht-tixbro— »Sr^fl»SJC**fcfc«3Sr-r h y *y 9 xffi 

ioo3i] hi-, ±a5bfc-^ h y * 9 xffiffg&mf&m 
mizMz-x, mmtem<offlw j $'7>jy'is9-&m^<r>m 

W&Btok bT^mtt«lgSrE-&bT'bJ;v\ 

SrX IS * *v ^ r t * if Sr#* bT«tflBSr5M 




( 5 ) 



,K ;#y^— r/'L'^./'U*:^, y ^^*>\ ;*?y j.— ^ 

[003 2] SsAlWJt LT, =?A,m.^-s *1&&<D 

=f A , 3 T > 1 >-H?? j£<? =f A ft if £r^fr 5 Z. t 

p°pS<7?&»/«£7 p y ^i/^srftsfcft, «t^«fcfl^-rs 

*&fc»4, HfC6iJtwJK^*s**I 5 0 y m£l±©tWi-& 
[0 0 3 3] tt£VJKD$imUmziboXli, 

o^tt^iijsftflsiiMBf - hi^Ltv Ky vt^mm 
•ry-r^rtt. h y ^ ^»nB**3S^t»ift->— k «> 20 

[0035] mb./DyuW^tfeii-fll 30 

[0 0 3 6] l!^Jf^^:7^^A|4fi^/^/lgcD^a£tl 
TV^£ll^Jf^&^fc^jj£:>— H£«*U DDgBltWIEv— h 

t^m\^x\^w^x\±, mwrn.'s— ht^suv^ 40 

5*MBa«*ffi«2i K <fc 9 ftK 7 ^ /u A wftijic: 3 1 # tftf e, 
ft, *r<0SB#7>5»MBy yf449, 0HW«jfc£*«MBiflS 
#£-r*«MB£a6l5#asjB/*Sft5. -#» 
Aoiffl«Bfc»«;-f-5SBfifctt, »flB/S^a£ftfc&tei»*S 

■rztz.it>, wmztti&irzutiLX'iimmmz-smmiMAi 
[0037] *^-57"y T'u^sait^-eji, ^y^ 
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TV^^^a-a^ JiigLfci 5 *BiliaB5«:'feo7 

[0038] ism? j ^^(Dwaffikn&mkmmcom 
r u ?>«MB#asi5# t ^at^ t ^ e> ^ zmm 

[0 0 3 9] *#H»*«7te«*»Wtt, tfj 

T% 4B#IHJ6Jl± x HtfiE^ h y y 10 0 

0 0 Poise SXT\z&n-tZ>Z. t4^T?45r £: SrWfR 

m*i->— McMfS^rSl^wyUASrlfitJWt^^T?. 4 
B#IW_hs 3 0-1 5 0tl;ft«fnci^A/-C*/i5 

[0 0 4 0] r.<OJ:5»i*a#JBS:@fJfe«)«!!*eJLTK-b 
"C. &\>^*Wi7£<DW&TX', 4&rffl)lL±3s< 

[0 04 1] — «ii(S^f-r-5iaftSriS5<i-5r. i: i'io 

xmm<n^m^i&< 45. r o«iiBttit«:«riE-^ h y 

^^Iliaot^S^, HSfcfiWt5SWEH:3 0 

B*mi*si»»s*b*v^»^^», T'y •7\sif*'&xzm.m.x$k 

$>Z><DX% «r«rtaftl4l 5 0tWTi:t5ri:/45»SL 

[004 2] 9 »=«S3BWtd itttf , WIEfit 

K^-<^A<otf[fE(iD(affi(i. #!»:wagB*i2V''tc^a:L 

[0 0 4 3] 3E»r*#»*«l OfcffiS38W-CI*, SfffH 
«rSl7 w yw-A<DtftfEI!fl(fiffi{4, #S&tf>i&g&2S7.Y yPAffi 

nfc/sE^te, «MB*it-^J«i»«*as*9-* to 
[0 0 4 4] *#ff*^i ^«5-^-5StI 



9 V 1P 

LTV^'„ JElcfltrlE^-CflWEPiB: 2 ~ 5 mmffcSI i: 
[0045] 

i&mt£ni$mm^£.z>7y-7\'-y<D¥-mm, 11121*01 
01-1 $ k ft o /c^stgf ffim -e fc 5 0 
[oo4 6] atria:/ y t'Wi 1±, ^ii->-F2 

[0 0 4 7] ^FfS7° iJ/U^l KMtfJB 3 jftSXSfllCff-s 
-C-^aS*fC*S5 > rt»tettit«l'-r 3 a 

[004 8] ttlf5^Si5^2 a l4*g£B3r, ffiK*MB£» 

u&3b&w±vx&&.L.x^2>o &nteMx-\*. mm 
8UUJi$ i-^*^ i-E?'J £ *i/r 3 . r. <o 9 -S- ? tfrffitt 

3 b 0«t>.jj>WEg«l»± l~10mmt'W:i 
*«#*LV\ Kid, «HEA*B-Cfc*«MB^a»»3 

rco»tfl§^gee^3 b (DmvtRxftnmn 
[0049] frfrzffif&zffitt-yv -7isy*m&-rz> 

[oo5o] :o± 5 t hftw,cmm-rz>mm 
m*i>oyy 7*i>^/>ft< tt>Jt«*aB» CT^tf^ffi 
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[0051] #J!B*i$«$ih.ytWE^l2lWt'>:-- Mztfr 

0 0 Poise UTt LT4WIK±, &V>M: N 3O — 60 

h 1 «)«B5W:iMnEia«d««*LTV^5SMfl:-x?«:» * 
10 JB*s+^K^raS*t*KWfc^S»JIB**#«EU"rv'>5» 
flB^gSC^ 3 b ift (3, fti7-fyUA^ffrv^V^ 

ioo5 2] ?t£mm&*)\z£zmm(o&W)K. 

[0 0 5 3] |fflE^Sl7 -f/UAi: bTIi, ^3tS75»P>»SI 
7^^Ai LT'ffiffl^ixTV^jKy^-^^Vjico^-f/u 

[0 0 5 4] SfifS^»7^/wAii/>ft< ntroW 

[0 0 5 5] tflfE^S^^/U^O^ffi^tC^-rS 
c!i^Wffi^i4l~8 0%T-fe<3, |B)ifh^ro35«(44~5 

<j>MEft^ i ~ i o mmT-fc 9 , M{d|i^iaSggi{'± 2 ~ 
[0 0 5 6] KIT, *»W«?*#:ttft*16«2tt5JtlS5fifiJ 

:K !) if uyScoxyTf!^ 7 -f /i/A^fe^ LTV ^5, ^ 
>-tf*y 4 MO|0£i/<^- ^14, $ 755 4 m 

mX 2mra<O^COcfha5^> PJRS^o. 5 mm T?^ 5)5^ 

[00 5 7] 1 ) Slt/T Lfcftffc'A T?^sK=5f 

■>»«MH*<ftSrWWUfc. iro»HBSr»/BBf>t*s 1 0 8 
g/m l irft^.t9(dilS^±tc:*S-}dM*UX«tflB7 

•3V (*) K<OK^m*t, TR30S (^l3S5^+4^: 2 
50 3 5 GPa) ^— *r6)td§| #^x/c v— h ^T?*. S 0 



ft («T, TFAWJ ir-fSo ) 7)52 0 0 g/m i ..»f 

m^mm («t> trcj tt5o ) #3 5%co— ^r&i 
loo5 8] -eroyj) rui/OT^ffiiaiic±iE3i^^^-7 

lw|i^S6«)^«tflg^^ b&V ^^Sa5^ tioTUfc, 10 

ftte-rz>Mm<5;&nfttte^x\^ fr^zyvyu? 
[0059] v y>uy&m\,^mM<Dmmjjm& 

(-4 5° /9 0 0 /+4 5° /0° /0° /+4 5° 
/9 0° /-4 5° ] (DjffaX-S&ffimisX'&btlZy 

y -yuir*? 4<op)ffi»^, (113 td^-r -t ? 

mmVofa t>t£S-9—7 = x7 9 -if— 7 X tf-^-f n ^ 
h t£ 5 /< f * 7 w A 8 SrlH^a® b T'< =¥ V ^ b fc 

[0060] 7°y^u^^^s/^4c7?i^E{rga 

^ 1 0z5S§E£;}"U ffc7^;UA4rtCii7- 3rg^T:i3 
<« #CV^T\ -hlE^— ^^U— I- 6 b'**?>'#7 -OisJ* 
8 i:co^«t4r^LT->— 1 1 S:tot->-/i't 

[006 1] »fetufc¥«*«0*-§-tmo»fffi«:W«fU 

[0062] mMM2) =.tf**>mnmf&yo$:!$ti\z 40 

tt, FAW#2 0 0g/m ! ; RCi ! 3 5 %<D — jfft] 
:7 p y7*u*'«:ffr*bfc. *<D7\) -7"u^0^ffi{|iJic±|S 

#ft. 5 Ot^fflMfT-l 2B*WHft«rbfc, ttbixfeT" 
y T-u^ttlfcKfll 1 tB«4»fSr*L, ftff y * 
SrWbTV^Co 

[0063] nhM^yvyu^^nmrni tm 
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[oo64] (^jfefiaj 3 > ^mmm^irm 1 k 

*Ufc»J«Cfr«3ELfc£jl^H:^-C3»*«l £RJ«fcb 
T\ FAWii2 0 0 g/m' , RCi ! 3 5%<D — ^[bIT" 

V # * 7 >f A <o dd a S «: y y f U I = ft (7 T B£ 9 ft 
tT, 1 3 0 < C#Hft?-Cl OUPlBHWGUfc. »5>*xfc^ 
y yu^iiJlJgfll 1 £IBJ«KtfBtt$:*U &#>fe ^ y ^ 

[0 065] &v>-c\ #bnfc7°y ^v-^^mmmi t 

^y^u^coSWi^lS-g-^ro^^^^i^ 

[0 0 6 6] (HJfe^j4) «1 lC*L.fem^AO^ijK=¥ 

J: 5te(*S»±fc*&-twtt*bT»JB7^yUASr-f^«-b 
fc„ («) ®!W^*|^6, TR3 0 S (§l 

5g#tt^: 2 3 5GPa) KiRK§l#8t;Lrt:3frffc 

#0?&b-C, FAWi)!2O0g/m' "CR Cd53 
5%CO— ^fi^y T'W'^Srf^JSfcbfc. 
[0 0 6 7] troyj) ^l/^W^ffidJC:^^/!?^ -7 

H*c*-e4i*MfiHSbfc. #e>nfc7°y ^u^it^^j 
[0 0 6 8] -^<7?^. ±iE-7°y -ruv^m^^mm^mn 

Jim* [-4 5° /90° /+4 5° /0° /O" /+ 
4 5° /90° /-4 5° ] W*ftT-8tS:WSb. El 3 

ic^-TJ: 5i-^<^^i/bT, ia4tc^-r^#-esf-ft:^-fr 
feo »?>nfc¥«!R<o*-S-«-»©WfffiSrW*bfepa|R5 0 

[00 6 9] (HJ£^J5) ^1 l-^b^m^AO^TK^r 

3 3 g /m' «?»jK7^/uAS:^bfc. tvmmyj 

^ A t EI W 3 vSa^i^i»*i^ n ^ , TR3 1 lOSr 
fflv\ !5K«jlw*ffi«»c«JK*s#ftb-C*5fer, *S«'J 
l=»J»*»(Bofctt1Bfc$jSlb, FAW^200 g/m' 

[0 0 7 0] -5r037"y ^u^ffit^^TK^^-f yi^Sr 
8 0"C-e5B»Wi!M¥bfc. ^>-7tf* 

*Eb*t^«Bt«»«s»fiS:$ix-CV''fc. i>-/j<^7 
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( 8 ) 



10 



20 



4 /uj»<DthU\zm%-tZUtiLX'ft. «MB#+#£S3ft 

* y 9 rt&mmmzntzo 

[0 0 7 1] rroyu 7°Ui/Sr8 p 1 yfiU El 3 K 

[0 0 7 2] (ittS^ll) SliOTlfcMAWi;}?* 
->«flg»J*4& Sr'ffl V >T , «MB S ft** 5 4 g /m 1 

fe*tfc = « Kay «*) SUo^lgmMT R30Sfflt 

ZitfiLc tea, ±flBo«M*R&W'?*SwifcJ:9F 
AWiJi2 0 0 g/m' T*RC^3 5%<D— *f6l^y 

[0 0 7 3] ^yi) T'U^'WgtSJffi^^fL-CV^^ 

»t, 8 o < c-e5^M*«pLfc„ rnhntz-^v 7-uy\±ffi 
7° uymmiz t>ffim&v3- k&& bTv>fc„ * y * «5t 
[o 074] iiET'y y\sy&m\,^mifcmi tmm^. 

Striae JJ^u^SrWaSOEJH*!*** C-4 5° /9 o° 
/+4 5° /0° /0° /+4 5° /90° /-4 5 
° 3 0>:£l6n?8tM»iU 0 3Jr^:-t-i 5»^<*V^b 
-C, EI4tr^:-t-^#-C-?M-ft:$iirfc 0 #e>nfc¥«^W« 
■&*f!R-0»fffiS:W!ibffif^5 0»O7t#^m^l--Cffif^ 

[0 0 7 5] (ttes«aj2) SllOTtta^B©!^ 

AWi)i2O0g/m' T'RC^3 5%ro-*|pl/ll7 , U 

5 0 < C#ffl^,t LTtfK: 1 2^r«fl«^Ufc. WbHfcT" 

*3 9 , y ^ u Affile t»re*s*&— u-c v 

* y * I43& < ^ t ov ^TV ^„ 

[007 6] - (d? v y isy&vtmMi tmmi z. &m 



30 



40 
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y^^mm<os.myj^ c-4 5° /9.0 0 /+ 
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